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DETAILED ACTION 



Specification 



1. Missing application serial numbers, such as on page 1 of the specification, must 
be provided. 



Claim Rejections - 35 USC § 103 



2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

3. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

4. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
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the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

5. Claims 1-20, 22-24, 26, and 27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Talary et al. US 7,169,282 B2 ("Talary") in view of Quake et al. US 
6,964,736 B2 ("Quake"). 

Addressing claim 1, Talary discloses devices for filtering fluids using 
dielectrophoresis. One embodiment comprises 

separating, within a cell sorter, a first portion of the cells from a 
second portion of the cells by applying a first non-uniform electric field via a first 
electrode array to cause movement of the first portion of the cells in a second 
direction across the fluid flow path, having a component generally transverse to 
the first direction into the output of a respective cell sorter (col. 15:04-24); 

wherein separating the first portion of the cells from the second portion of 
the cells further includes at least one of: 

interposing the fluid flow path in each cell sorter between the first electrode array 
and a second electrode array, and applying a second temporally varying non-uniform 
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electric field from the second electrode array to cause transport of the cells along the 
fluid flow path in the first direction (Figure 7B and col. 15:04-24); and 

applying the first non-uniform electric field as a plurality of discrete non-uniform 
electric fields successively applied at different positions along the fluid flow path (implied 
by col. 15:12-21, which discloses applying traveling wave signals to each array). 

Talary also discloses providing a fluid flow path for cell movement through a 
series of cell sorters in a first direction with an output of a preceding cell sorter of the 
series communicating with an input of a successive cell sorter of the series (col. 15:34- 
54). However, in these embodiments at least one of the electrode arrays is used to trap 
certain particles, rather than move or transport them in a desired direction so that the 
cell sorters act as filters. 

Quake discloses a method of sorting cells comprising: 

providing a fluid flow path for cell movement through a series of cell 
sorters in a first direction with an output of a preceding cell sorter of the series 
communicating with an input of a successive cell sorter of the series (Figures 1 and 7; 
col. 06:16-18 and col. 15:32-40); and 

separating, within each cell sorter, a first portion of the cells from a second 
portion of the cells (col. 1 5:36-40). 

In Quake the series of cell sorters are configured so that desired portions of the 
sample portions will flow into one or another successive channel branch and cascade 
through a series of cell sorters (col. 19:16-30). 
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It would have been obvious to one with ordinary skill in the art at the time of the 
invention to configure the cell sorters as taught by Quake so that sample portions will 
flow into one or another successive channel branch and cascade through a series of 
cell sorters in the invention of Talary because (1) Talary does, as already discussed, 
disclose providing cell sorters in series, although with one electrode array acting as a 
filter, (2) Talary, also discloses a cell sorter arranged so that each electrode array uses 
a non-uniform field to move or transport particles in perpendicular or other non-parallel 
directions to "... shepherd particles to specific locations of the substrate, e.g., adjacent 
particular outlet channels in the chamber" (col. 15:04-24), and (3) because Quake 
discloses that with the cell sorters arranged for cascading flow of different sample 
portions pools of cells can be collected at the outlets of the different branch channels 
(col. 19:14-31) so the different sample portions can be collected in parallel. In the 
series arrange of cell sorters in Talary the different sample portions will have to be 
successively flushed the filters in which they are trapped. 

Talary as modified by Quake does not mention applying the first non-uniform 

electric field as a temporally varying non-uniform electric field at a different frequency in 
at least two cell sorters of the series; however, barring a contrary showing this is just a 
matter of optimizing each cell sorter for different types of particles. As taught by Quake, 
"In general, the amplitude and frequency of the applied voltage depends on the 
electrode geometry and type of target particle and fluid being filtered" and "The 
frequency of the AC waveform is usually selected to provide a desired DEP response in 
a target particle." See col. 05:63 - col. 06:12. 
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Addressing claims 2, 3, 13, and 14, the designation of a portion of the cells as 
target cells or non-target cells is essentially arbitrary. In Talary as modified by Quake 
the cells are successively separated into different portions until they appear as pools to 
be collected at the branch outlets. Whether some of the portions of the cells are later 
discarded will just depend on which cells are of interest. Also see col. 08:05-20, which 
discloses designating some particles as target particles or non-target particles. 

Addressing claims 4, 5, and 8, as discussed in the rejection of claim 1, Talary 
teaches having the electrical field of each array configured, in part, by choice of 
frequency, to move or transport different particles in different directions, for example, to 
direct different particles to different cell sorter outlets. See col. 05:63 - col. 06:12 and 
col. 15:04-24. So the particular frequency used within a cell sorter by each electrode 
array as compared to the other electrode array or as compared to the electrode arrays 
in another cell sorter is just a matter of setting the electrical field parameters so that the 
sample components will be appropriately separate in a cell sorted and directed to the 
correct subsequent cell sorter for further separation. 

Addressing claim 6, for the additional limitations of this claim see Figures 7A and 
7B in Talary. 
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Addressing claim 7, for the additional limitations of this claim note that Talary 
states, "In operation, by applying appropriate traveling wave signals to each array, the 
system can apply a dielectrophoretic force in two non-parallel directions." See 
col. 15:12-14. 

Addressing claim 9, for the additional limitations of this claim see in Talary 
col. 15:04-24. 

Addressing claim 10, the additional limitations of this claim is obvious over col. 
15:21-24 in Talary, which discloses shepherding particles to particular outlet channels in 
the chamber. 

Addressing claims 11 and 27, Talary discloses a cell sorter system for a 
biodevice comprising: 

an electrode array configured to apply a temporally varying electric field to the 
cells to move the cells in a second direction having a component generally transverse to 
the first direction to cause separation of a first portion of the cells into a first port and a 
second portion of the cells into a second port. See col. 15:04-24 and col. 16:12-29. 

Talary also discloses providing a fluid flow path for cell movement through a 
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series of cell sorters in a first direction with an output of a preceding cell sorter of the 
series communicating with an input of a successive cell sorter of the series (col. 15:34- 
54). However, in these embodiments at least one of the electrode arrays is used to trap 
certain particles, rather than move or transport them in a desired direction so that the 
cell sorters act as filters. 

Quake discloses a method of sorting cells comprising: 

providing a fluid flow path for cell movement through a series of cell 
sorters in a first direction with an output of a preceding cell sorter of the series 
communicating with an input of a successive cell sorter of the series (Figures 1 and 7; 
col. 06:16-18 and col. 15:32-40); and 

separating, within each cell sorter, a first portion of the cells from a second 
portion of the cells (col. 15:36-40). 

In Quake the series of cell sorters are configured so that desired portions of the 
sample portions will flow into one or another successive channel branch and cascade 
through a series of cell sorters (col. 19:16-30). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to configure the cell sorters as taught by Quake so that sample portions will 
flow into one or another successive channel branch and cascade through a series of 
cell sorters in the invention of Talary because (1) Talary does, as already discussed, 
disclose providing cell sorters in series, although with one electrode array acting as a 
filter, (2) Talary, also discloses a cell sorter arranged so that each electrode array uses 
a non-uniform field to move or transport particles in perpendicular or other non-parallel 
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directions to "... shepherd particles to specific locations of the substrate, e.g., adjacent 
particular outlet channels in the chamber" (col. 15:04-24), and (3) because Quake 
discloses that with the cell sorters arranged for cascading flow of different sample 
portions pools of cells can be collected at the outlets of the different branch channels 
(col. 19:14-31) so the different sample portions can be collected in parallel. In the 
series arrange of cell sorters in Talary the different sample portions will have to be 
successively flushed the filters in which they are trapped. 

Talary does not mention having the electrode arrays within at least two cell 
sorters in the series are configured for operation at different frequencies and the first 
port of a preceding cell sorter in the series is in communication with an input of a 

subsequent cell sorter in the series. However, Talary teaches having the electrical field 

of each array configured, in part, by choice of frequency, to move or transport different 
particles in different directions, for example, to direct different particles to different cell 
sorter outlets. See col. 05:63 - col. 06:12 and col. 15:04-24. Thus, it would have been 

obvious to one with ordinary skill in the art at the time of the invention to have the 
electrode arrays within at least two cell sorters in the series be configured for operation 
at different frequencies and the first port of a preceding cell sorter in the series is in 
communication with an input of a subsequent cell sorter in the series so that the sample 
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can be more finely separated into portions having more similar types of similar sample 
components. 

Addressing claim 15, as discussed in the rejection of claim 11, Talary teaches 
having the electrical field of each array configured, in part, by choice of frequency, to 
move or transport different particles in different directions, for example, to direct 
different particles to different cell sorter outlets. See col. 05:63 - col. 06:12 and col. 
15:04-24. So the particular frequency used within a cell sorter by each electrode array 
as compared to the other electrode array or as compared to the electrode arrays in 
another cell sorter is just a matter of setting the electrical field parameters so that the 
sample components will be appropriately separate in a cell sorted and directed to the 
correct subsequent cell sorter for further separation. The ability to produce different 
frequency for each different electrical field would necessarily requires a signal generator 
configured as required by claim 15. Such a signal generator, in fact, appears to be 
disclosed by Talary as signal generator 140 in Figure 8A generates signals for the 
electrode arrays of the cell sorters so that the same or different cells can be separated 
by each cell sorter. See col. 15:34-45 and col. 05:55 - col. 06:12. 
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Addressing claim 16, for the additional limitations of this claim see in Quake 
Figure 7. 



Addressing claims 17 and 22, Talary discloses a cell sorter system for a 
biodevice comprising: 

a fluid flow path configured for directing a flow of cells in a first direction; an 
electrode arrangement including a first electrode array and a second electrode array 
with the first electrode array configured to apply a first temporally varying non-uniform 
electric field for causing movement of a field- responsive portion of the cells in a second 
direction having a component generally transverse to the first direction and the second 
electrode array configured to apply a second temporally varying non-uniform electric 
field for causing transport of the cells along the fluid flow path in the first direction. 

Talary also discloses providing a fluid flow path for cell movement through a 
series of cell sorters in a first direction with an output of a preceding cell sorter of the 
series communicating with an input of a successive cell sorter of the series (col. 15:34- 
54). However, in these embodiments at least one of the electrode arrays is used to trap 
certain particles, rather than move or transport them in a desired direction so that the 
cell sorters act as filters. 

Quake discloses a method of sorting cells comprising: 

providing a fluid flow path for cell movement through a series of cell 
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sorters in a first direction with an output of a preceding cell sorter of the series 
communicating with an input of a successive cell sorter of the series (Figures 1 and 7; 
col. 06:16-18 and col. 15:32-40); and 

separating, within each cell sorter, a first portion of the cells from a second 
portion of the cells (col. 15:36-40). 

In Quake the series of cell sorters are configured so that desired portions of the 
sample portions will flow into one or another successive channel branch and cascade 
through a series of cell sorters (col. 19:16-30). 

It would have been obvious to one with ordinary skill in the art at the time of the 
invention to configure the cell sorters as taught by Quake so that sample portions will 
flow into one or another successive channel branch and cascade through a series of 
cell sorters in the invention of Talary because (1) Talary does, as already discussed, 
disclose providing cell sorters in series, although with one electrode array acting as a 
filter, (2) Talary, also discloses a cell sorter arranged so that each electrode array uses 
a non-uniform field to move or transport particles in perpendicular or other non-parallel 
directions to "... shepherd particles to specific locations of the substrate, e.g., adjacent 
particular outlet channels in the chamber" (col. 15:04-24), and (3) because Quake 
discloses that with the cell sorters arranged for cascading flow of different sample 
portions pools of cells can be collected at the outlets of the different branch channels 

(col. 19:14-31) so the different sample portions can be collected in parallel. In 
the series arrange of cell sorters in Talary the different sample portions will have to be 
successively flushed the filters in which they are trapped. 
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As for a cell diverter disposed within the fluid flow pathway to encourage 
separation of the field-responsive portion of the cells from a non-responsive portion of 
the cells, such a cell diverter would be present in the invention of Talary as modified by 
Quake. See Figure 7 in Quake. 

Addressing claim 18, for the additional limitations of this claim see Figures 7A 
and 7B in Talary and Figure 7 in Quake. The electrode arrangements in Talary would 
be located adjacent the diverters in the Figure 7 of Quake. 

Addressing claim 19, for the additional limitations of this claim see Figures 7A 
and 7B in Talary. 

Addressing claims 20, 23, and 26, for the additional limitations of this claim see 
Figures 7A and 7B and col. 15:12-24 in Talary. 

Addressing claim 24, for the additional limitations of this claim see Figure 7A in 
Talary, which shows the electrodes 910 extend further along the width of the flow 
channel than do electrodes 920 and that electrodes 920 extend further along the length 
of the flow channel than do electrodes 910. 
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6. Claims 21 and 25 are objected to as being dependent upon a rejected base 
claim, but would be allowable if rewritten in independent form including all of the 
limitations of the base claim and any intervening claims. 

7. The following is a statement of reasons for the indication of allowable subject 
matter: 

a) Claim 21: the combination of limitations the second electrode array to extend 
from a main portion of the fluid flow path into and through a first port of the fluid flow 
path, and into and through a second port of the fluid flow path. In Talary as modified by 
Quake the electrode arrays for each cell sorter would be in the channel portion before 
the diverter and so not extend through a port into a branching fluid path. 

b) Claim 25: the combination of limitations requires each electrode element to have a 
generally sharpened end from which the electric field is applied. "The sharp tip of each 
element 176 enables application of a high field region to exert a highly focused electric 
field to significantly impact cells with movement in the second direction. " See page 14, 
lines 05-07 of the specification. 
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In Talary as modified by Quake each electrode element has a flat end. See 
Figures 7A and 7B in Talary; 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to ALEX NOGUEROLA whose telephone number is (571) 272- 
1343. The examiner can normally be reached on M-F 8:30 - 5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, NAM NGUYEN can be reached on (571) 272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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